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Optical disk drive apparatus, method for controlling the position of optical pickup unit, 
method for detecting an innermost position of an optical pickup unit 



10 



This invention relates to an optical disk drive apparatus having a turntable 
body for rotating a data disk, an optical pickup unit (OPU), means for moving the optical 
pickup unit for reading a data disk while the disk is being rotated, and means for determining 
an imiermost position of the optical pickup unit corresponding. The invention also relates to a 
method of controlling the position of an optical pickup unit in an optical disc drive apparatus 
having a turntable body. This invention further relates to a method for detecting an innermost 
position of an optical pickup head in an optical disc drive apparatus having a tumtable body. 
Examples of optical disk drive apparatuses are e.g. a CD (compact disc) drive apparams, an 
MD-(mini disc) drive apparams, or a DVD (digital versatile disc) drive apparatus. 



Embodiments of an optical disk drive apparatus and a method as described in 
the opening paragraph are known from United States Patent US 6,320.824 Bl. The prior-art 
device includes an optical pickup unit. When a data disk is placed in the device, the optical 

15 pickup unit starts to read out information from the disk. The prior-art device includes an 
innemiost position switch comiected to a microcomputer. When the optical pickup head 
reaches its imiermost position, the body of the head encounters a control ann of the imiermost 
position switch and changes the switch to its ON state. In' this case, a microcomputer is 
infomied that the innermost position switch changes to its ON state. The change of the 

20 innermostpositionswitchtoitsONWemdicatesthattheopticalpickupmiitreachesits 

innemiost position. The microcomputer reverses the motion of the pick up unit in response to 
the change of the innermost position switch to its ON state. Accordingly, when the optical 
pickup miit reaches its innermost position, the motion is reversed so that the optical" pickup 
unit stops and then starts to move back toward its outeraiost position. This conventional 
25 device and method, however, requires many components such as a switch, comiectors. screws 



etc. 
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It is an object of this invention to provide a simple device and method of 
controlling the position of an optical pickup unit and a simple method for detecting. 

To tfiis end the device in accordance with the invention is characterized in that 
the device comprises a means for rotating the turntable body at a speed lower than the 
operating speed, means for moving the optical pickup unit towards an inneimost position, 
and means for sensing a change in speed as the optical pickup unit contacts the turntable 
body, and means for producing an indication signal in response to said sensing of said 
change. 

The method in accordance with the invention is characterized in that the 
turntable body is rotated at a speed lower than the operating speed, the optical pickup unit is 
moved towards an innermost position, and a change in speed as the optical pickup unit 
contacts the turntable body is sensed, and an indication signal is produced in response to said 

sensing of said change. 

The invention is based on the following basic principle: 
Before reading the data disc, the turntable body is rotated at a relatively low 
speed, and the optical pickup unit is moved towards an innermost position. When the optical 
pickup unit contacts tiie turntable body, an increase in ftiction of the faimtable occurs, which 
will slow down the turntable. The device is provided with means, e.g. electronics in or near 
the turntable or a computer program, with which the slowing down is measurable, e.g. in tiie 
tacho signal. The device has means which produce an indication signal, which indicates tiiat 
the optical pickup unit is at the innermost position. Subsequently the motion of the optical 
pickup unit is reversed, tiie optical pickup unit is moved outward. The TOC (table of content) _ 
mair be read and the servo may cut in to take over the control system as in conventional 
devices and methods. The invention eliminates the component^ and electionics for the 

switch, and all the asswnbly processes and components associated wth the switch. . . 

Preferably toe optical pickup unit comprises a friction pad to provide iSriction 

between the optical pickup unit and the tuntable body. Such a ftiction pad improves the 
efficiency of the device and method. 

Preferably tixe indication signal is derived from the tacho signal. Standard 
tamtable bodies electronics provide for a tacho signal (a signal indicative of rotational speed 
of the timtable body). Friction will change the rotational speed of tiie turntable body and 
thereby of the tacho signal, which can be taken as indicative of contact, and thus of the fact 
that the optical pickup unit has reached the innermost position. Owing to the simplicity, Uie 
new invention is appUcable. witii only minor adjushnents, to existing designs. 
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In addition, in the embodiments whwein a friction pad is used, the friction pad 
may help to reduce the total spin down time. 

Wifliin the concept of the invention a 'means for rotating* and "means for 
moving" as well as "means for sensing", "means for producing is" to be broadly understood 
and to comprise e.g. any piece of hanl-ware (such a rotator, motor, sensor), any circuit or. 
sub-circuit designed for performing or aiding in a rotation, movement, sensing, signal 
production as described as well as any piece of soft-ware (computer program or sub program 
or set of computer programs, or program code(s)) designed or programmed to perform an 
action in accordance with the invention as well as any combination of pieces of hardware and 
software acting as such, alone or in combination, without being restricted to the below given 
exemplary embodiments. In embodiments more than more than one means may be combined 
into one piece of hardware or software. 



FIG. lis a schematic design of a portion of a prior-art CD player. 
FIG. 2 is a schematic representation of another prior art design. . 
FIG. 3 is a schematic top view of a device in accordance witii the inventic 
FIG. 4 schematically illustrates a measurement scheme for a tacho signal. 
The figures are not drawn to scale. Generally, identical components are 
denoted by the same reference numerals in the figures. 



A prior-art device will be explained below for a better understanding of this 
invention. FIG. 1 shows a portion of liie piior-art CD player comprising an optical pickup 
unit 1, a motor 2, a lead screw 3, and a gmde shaft 4, ■ 

The optical pickiq) head 1 can move along a directioii indicated by the double 
headed arrow hereafter also called the traverse direction between an innermost position and 
,an outermost position with respect to a disc (a data disc, for instance a compact disc, tiiat is, a 
CD) placed in the device. The guide shaft 4 extends along the traverse direction. The optical 
pickup head 1 has a portion engaging tiie guide shaft 4. Hie optical pickup head 1 is guided 
by the guide shaft 4 during its movement in flie traverse direction. 

The optical pickup head 1 includes an engagement portion la having a 
threaded hole through which the lead screw 3 extends. 
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The engagement portion la meshes with the lead screw 3. The lead screw 3 is 
coupled to an output shaft of the traverse motor 2 via a gear train so that the lead screw 3 can 
be rotated by the traverse motor 2. As the lead screw 3 rotates, the optical pickup head 1 
moves in the traverse direction. * 
5 .. A disc is. in operation, held in position on a turntable body 5. Then, the optical 

pickup head 1 is moved to its innermost position. 

The prior-art CD player of FIG. 1 includes an imiermost position switch 6 of a 
push type near an end of the guide shaft 4. When the optical pickup head 1 reaches its 
innemiost position, the body of the head 1 encounters a control arm of the mnermost position 

10 switch 6 and changes the switch 8 to its ON state. Accordingly, the change of the innennost 
position switch 6 to its ON state indicates that the optical pickup head 1 reaches its hmermost 
position, -me innermost position switch 6 includes a return spring which urges the control 
arm. The return spring causes tiie innermost position switch 6 to be normally in its OFF state. 

The innennost position switch 6 has a pair of a fixed contact and a movable 

15 conuct. Hie movable contact is connected with and disconnected from a fixed contact m 

accordance with movement of the control arm of the switch 6. When the optical.pickup head 
1 assumes its imiemiost position, the body of the head 1 engages tiie control arm of the 
innemiost position switch 6 so that the movable contact of the switch 6 touches a fixed ^ 
contact thereof. Accordingly, in this case, tiie innennost position switch 6 changes to its ON 

20 state. When the optical pickup head 1 moves out ofits innermost position, the body of the 
head 1 separates from the control arm of the imiennost position switch 6 so that the movable 
contact of the switch 8 is disconnected from the fixed contact thereof. Accordingly, m this _ 
cas^. tiie hmermost position switch 6 changes to its OFF state. 

The prior-art CD player includes a control circuit 7. Tlie imiermost position 

25 switch 6 is connected to tiie control cimnt XTTiepontrol circuit 7 is co^^^^^^ •. 
■ niotor2.Thecontrolcircuit7regulatestiiat.whentiieopticalpickupmiitreachesits 

innermost position, the motion is reversed so tiiat the optical pickup unit stops andtiien starts 
to move back toward its outermost position. Hus conventional device and metiiod, however, 
requires many components such as a switch, connectors, screws etc. 

Figure 2 illustrates a second example of a prior art device. In tins figure tiie 
laser L and tiie disk D are mdicated. In this example the switch is located below tiie optical 
pickup unit Alfliough tiiere are a few differences between tiie designs as sho^vn m figures 
and 2. botii designs require many components such as a switch, comiectors. screws etc. 
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Figure 3 iUustrates a device in accordance with the invention. The control 
circuit 7 comprises a circuit or a program for rotating the turntable body 5 at a low speed 
while the optical pickup is moved towards the innermost position. Contact between the 
optical pickup unit and the turntable unit, in this preferred embodiment via a friction pad 8 on 
the optical pickup unit causes the rotational speed of the turntable body 5 to decrease 
changing the tacho signal. The change in the tacho signal is detected by the control circuit 
and a signal W which indicates that the optical pickup unit is at the iimermost position is 
produced. This signal may be produced within the control unit which control unit then 
controls the motion of the motor 2, or as in this example, the signal Ii„dic is sent to the 
electronics in or near the motor 2, which reacts to this signal. The motion of the optical 
pickup unit is reversed, and the optical pickup unit is moved outward. The TOC (table of 
content) maybe read and the servo may cut in to take over the control system as in 
conventional devices and methods. The invention eliminates the components and electronics 
for the switch, and all the assembly processes and components associated with the switch. 

Fig. 4 iUustrates very schematically a measurement scheme for measuring the 
tacho signal and regulating the speed of the motor 5. The motor 5 is controlled by a motor 
driver 41. A tacho sensor S is provided for measuring the rotational speed of the motor (or a 
corresponding physical quantity). The tacho sensor provides a tacho signal 42. This signal 42 
is in comparator C compared to a target speed signal 43, thus comparing the actual speed to a 
target speed. The difference signal is amplified in gain stage G. send to a modulator MOD, 
which sends a signal to the motor driver 41 . In this manner the speed of the motor is 
regulated to equal the target speed. In this example the tacho speed signal 42 is sent to a 
micro controller 44. When the micro controUer 44 senses a decrease of the tacho speed, as 
contact is made between the optical pickup unit and the turntable body, an indicative signal 
lindic is produced. .The microcontroller can sense such a decrease by e.g. coinpdring the tapho 
speed sighal 42 to a gauge speed signal, which is" e.g. somewhat smaller than the target speed 
signal. The decrease can also be measured by measuring the differential of the tacho signal. 
At contact a relatively large differential d(tacho speed)/dt wUl be apparent. In embodiments 
the difference signal suppUed by comparator C can also be used to sense a sudden change in 
the tacho speed. The indicative signal Ii„dic is in such embodiments e.g. produced when the 
difference signal is larger than a particular value, indicating a sudden decrease of the 
rotational speed of the turntable body. 

In short the invention can be described by: 
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An optical disk drive apparatus comprises a turntable body (5) for rotating a 
data disk, an optical pickup unit (1). a motor (2) for moving the optical pickup unit, and 
means for determining an imiemiost position of the optical pickup unit. The turntable body is 
rotated at a speed lower than the operating speed, the optical pickup unit is moved towards an 
5 imiemiost position.' A change .in speed as the optical pickup unit (1) contacts the turntable 
body (5) is measured, and an indication signal aindie) in response to said change is produced. 
The indication signal is used to reverse the motion of the optical pickup unit. 

It will be appreciated by persons skiUed in the art that the present invention is 
not limited by what has been particularly shown and described hereinabove. For instance in 
10 the drawings devices are shown in which the optical pickup unit is moved along shafts. In 
other embodiments the optical pickup unit may be provided on a s^ving arm. The invention is 
then equally ^plicable. The means for moving the optical pickup unit, in such embodmients. 

comprises the swing arm. 

The invention resides in each and every novel characteristic feature and each 

15 and every combination of characteristic features. Reference numerals in the claims do not 
liBiit their protective scope. Use of the verb "to comprise" and its conjugations does not 
exclude the presence of elements other than those stated m the claims. Use of the article "a" 
or "an" preceding an element does not exclude the presence of a plurality of such elements. 

The present invention has been described in terms of specific embodiments. 

20 which are illustrative of the invention and not to be conshrued as limiting. The invention may 
be implemented in hardware, firmware or software, or in a combination of them. Other 
embodiments are within the scope of the following claims. 
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CLAIMS: 



1 An optical disk drive apparatus having a turntable body for toteting a data 

disk, an optical pickup unit, means for moving the optical pickup unit for reading a data disk 
while the disk is being rotated, and means for determining an innermost position of the 
optical pickup unit, characterized in that the device comprises a means for rotating the 
turntable body at a speed lower than the operating speed, means for moving the optical 
pickup unit towards an innermost position, and means for sensing a change in speed as the 
optical pickup unit contacts the turntable body, and means for producing an indication signal 
in response to said sensing of said change. 

) 2. An optical disk drive apparatus as claimed in claim 1. characterized in that the 

optical pickup unit, comprises a friction pad. 

3 A method of controlling the position of an optical pickup unit in an optical 

disc drive apparatus having a turntable body, characterized in that the turntable body is 
15 rotated at a speed lower than the operating speed, the optical pickup unit is moved towards an 
innemiost position, and a change in speed as the optical pickup unit contacts the turntable 
body is sensed, and an indication signal is produced in response to said sensing of said 
change. 

20 4. A metiiod for detecting an innermost position of an optical pickup head in an 

optical disc drive appartohaving a turntable body, characterized in that the turntable body 
' ' is rotated at a speed lower than the operating speed, tiie optical pickup unit is moved towards 
an innermost position, and a change in speed as the optical pickup unit contacts the turntable 
body is sensed, and an indication signal is produced in response to said sensing of said 

25 change. 

5 . , A method as claimed in claim 3 or 4, characterized in that contact between tiie 

optical pickup unit and the turntable body is made via a fiiction pad. 

CONRRWlfiriONCOPY 



PCT((SG 0 2 / 0 0 300 



PSG020029WOP 



ABSTRACT: 



An optical disk drive apparatus comprises a turntable body (5) for rotating a 
data disk, an optical pickup unit (1), a motor (2) for moving the optical pickup unit, and 
means for determining an imiermost position of the optical pickup unit The turntable body is 
rotated at a speed lower than the operating speed, the optical pickup unit is moved towards an 
innermost position. A change in speed as the optical pickup unit (I) contacts the turntable 
body (5) is measured, and an indication signal Gmdic) in response to said change is produced. 
The indication signal is used to reverse the motion of the optical pickup unit. 
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